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Summary  Meticulous  observance  of  standard  infection  control  precautions  by
health  care  providers  is  strongly  recommended  for  every  patient  encounter.  Assess-
ment  of  nursing  students’  compliance  should  be  carried  out  regularly  in  order  to
ensure  adherence  to  protocols.  Thus,  this  study  was  conducted  to  assess  self-
reported  compliance  with  standard  precautions  among  baccalaureates  in  nursing
students  in  a  Saudi  university.  A  convenience  sample  of  236  nursing  students  was
surveyed  in  this  cross-sectional,  self-reported  study,  using  the  Compliance  with
Standard  Precaution  Scale  Arabic  version  (CSPS-A).  Independent  t-test  and  one-way
analyses  of  variance  (ANOVA)  were  performed  to  examine  the  differences  on  compli-
ance.  A  multiple  regression  analysis  was  performed  to  identify  the  factors  affecting
compliance.  The  overall  compliance  rate  was  61.0%.  The  students  reported  highestPlease  cite  this  article  in  press  as:  Colet  PC,  et  al.  Compliance  with  standard  precautions  among  bac-
calaureate  nursing  students  in  a  Saudi  university:  A  self-report  study.  J  Infect  Public  Health  (2016),
http://dx.doi.org/10.1016/j.jiph.2016.06.005
compliance  in  disposing  used  sharp  instruments  and  other  sharp  objects  into  sharps-
only  boxes,  while  the  lowest  compliance  rate  in  using  water  only  for  hand  washing.
Signiﬁcant  differences  in  compliance  were  observed  when  respondents  were  grouped
according  to  their  demographic  characteristics.  Cultivating  a supportive  culture  of
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adherence  to  infection  control  precautions  among  nursing  students  is  of  paramount
 environment  should  be  supportive  of  a  culture  where  strict
trol  and  prevention  of  infection  is  of  prime  importance.
dulaziz  University  for  Health  Sciences.  Published  by  Elsevier
ed.
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Arabia.  A  convenience  sample  of  236  Bachelor  of
Science in  Nursing  (BSN)  students  participated  in
this study  during  the  second  semester  of  the  aca-importance.  The  clinical
compliance  with  the  con
©  2016  King  Saud  Bin  Ab
Limited.  All  rights  reserv
Introduction
Healthcare  professionals  continue  to  deal  with  the
challenges  of  increasing  incidence  and  emergence
of infectious  diseases  around  the  globe.  Health
care-associated infections  (HAIs)  affect  hundreds
of millions  of  patients  each  year,  with  7  in  devel-
oped and  10  in  developing  countries  acquire  at  least
one HAI  in  every  100  hospitalized  patients  at  any
given time  [1].  In  the  United  States  of  America,  the
estimated  incidence  rate  was  4.5%  in  2002,  corre-
sponding  to  9.3  infections  per  1000  patient-days.
In Saudi  Arabia,  a  similar  situation  is  observed  with
HAIs, with  an  incidence  rate  of  between  2  and  13.7
per 1000  patient  days  in  the  period  2010—2012,  and
a case  fatality  rate  of  2.3—14.4%  [2—4].  Despite  the
advancement  in  infection  prevention  and  control  in
health care  facilities,  poor  adherence  to  practices
continues to  be  linked  with  HAIs  [5]. Healthcare
workers, most  speciﬁcally  nurses,  have  the  greatest
risk of  causing  cross-infection  among  patients  and
fellow healthcare  workers,  because  of  their  high
visibility  and  their  direct  interaction  with  patients
while  performing  their  nursing  activities  [6—8]. This
may be  occurring  if  infection  control  procedures  are
ineffectively  implemented.
Many  initiatives,  including  standard  precautions,
have been  set  up  to  implement  evidence-based
interventions  with  the  aim  of  reducing  HAIs
[9].  Meticulous  observance  of  standard  infection
control precautions  by  health  care  providers  is
strongly  recommended  for  every  patient  encounter
[10].  However,  adherence  to  standard  precautions
was practiced  inconsistently  in  various  studies
[11—13].  Speciﬁcally,  compliance  was  reportedly
lower among  younger  and  less  clinically  expe-
rienced healthcare  professionals  [14,15]. In  a
previous  study  conducted  among  medical  students
in Saudi  Arabia  using  a  questionnaire  developed  by
the researchers,  the  overall  knowledge  scores  for
standard  precautions  were  low  with  mean  score  of
19.3 ±  9.1  out  of  41  points  (where  24  out  of  41
points considered  as  knowledgeable),  especially  inPlease  cite  this  article  in  press  as:  Colet  PC,  et  al.  
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the domains  of  hand  hygiene,  management  of  sharp
objects,  and  personal  protective  equipment  [16].
Another study  conducted  among  Taiwanese  nursing
d
w
students  reported  that  practice  of  proper  infection
revention  and  control  was  quite  inadequate  [10].
oreover, various  studies  have  also  revealed  the
igniﬁcant  deﬁcit  in  knowledge  of,  and  compliance
ith, the  components  of  infection  control  among
ursing  students  [10,17—21].
Ensuring strict  compliance  with  standard  precau-
ions  by  all  healthcare  workers,  including  nursing
tudents,  is with  utmost  importance  in  preventing
ccurrences of  HAIs,  and  upholding  patients’  safety
n hospitals  [22,23].  However,  despite  the  abun-
ance of  studies  conducted  on  this  topic  in  other
arts of  the  world  [24—26],  such  studies  are  quite
imited  in  Saudi  Arabia.  A  comprehensive  assess-
ent on  compliance  with  standard  precautions
mong Saudi  nursing  students  is  warranted.  Thus,
his study  was  conducted  to  assess  the  self-reported
ompliance with  standard  precautions  among  bac-
alaureate  nursing  students  in  a Saudi  university.  It
lso examined  factors  that  likely  inﬂuenced  their
evel of  compliance.
ethods
esign
 descriptive,  cross-sectional,  self-report  design
as used  in  this  study  in  assessing  the  self-reported
ompliance with  standard  precautions  among  bac-
alaureate  nursing  students  in  a Saudi  university.
he design  facilitated  the  data  collection  from  a
ample of  Saudi  nursing  students  in  a single  contact
eriod  using  a self-administered  questionnaire.
etting and participants
he  study  was  conducted  in  the  nursing  depart-
ent of  the  College  of  Applied  Medical  Sciences
f a  university  situated  in  Riyadh  province,  SaudiCompliance  with  standard  precautions  among  bac-
self-report  study.  J  Infect  Public  Health  (2016),
emic  year  2015—2016.  A  priori  power  analysis
as conducted  using  the  software,  GPower  ver-
ion 3.1  [27]. Because  no  previous  study  explored
 INJIPH-604; No. of Pages 10
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ompliance  with  standard  precautions  among  bacc
he  compliance  with  standard  precautions  and  fac-
ors affecting  it  among  Saudi  nursing  students,  the
tudy adopted  a  medium  effect  size  (0.15)  for  mul-
iple regression  analysis.  A  sample  size  of  107  was
equired  to  generate  a  power  of  0.95;  thus,  the
ctual  sample  size  was  more  than  adequate  for
his study.  The  inclusion  criteria  were  as  follows:
1) enrolled  in  regular  or  bridge  programs  (diploma
o BSN  program)  of  the  BSN,  (2)  registered  in  the
nd—4th  year  of  the  program,  and  (3)  enrolled  in
ourses  with  clinical  placement.
nstrument
 two-part  self-administered  questionnaire  was  uti-
ized to  collect  for  this  study.  Part  1  was  the
espondent’s demographic  sheet,  which  was  tail-
red to  collect  data  on  the  age,  gender,  marital
tatus, stream  of  study,  year  in  the  program,  clin-
cal exposure  and  attendance  to  infection  control
eminars.
Part  2  was  the  20-item  Compliance  with  Standard
recautions Scale  (CSPS)  by  Lam  [23].  This  was  used
o assess  the  extent  of  compliance  with  standard
recautions among  nursing  students.  The  ques-
ions in  the  CSPS  asked  about  compliance  with  the
se of  personal  protective  equipment  (PPE),  dis-
osal of  sharp  objects  and  other  biological  wastes,
econtamination  of  spills  and  used  articles,  and
revention  of  cross-infection.  The  response  set  was
 4-point  Likert  scale,  which  consisted  of  responses
uch  as  ‘‘never’’,  ‘‘seldom’’,  ‘‘sometimes’’  and
‘always’’.  As  recommended  by  the  developer  of
he scale,  a  score  of  1  was  interpreted  as  an
‘always’’ response,  while  0  was  for  the  other
esponses. A  total  range  score  of  0—20  is expected,
ith higher  scores  signifying  better  compliance
ith standard  precautions.  In  addition,  compliance
ates can  also  be  calculated  (average  compliance
ith the  20  items  in  percentage).  Items  2,  4,  6
nd 15  were  negatively  stated,  thus,  scores  were
eversed  before  computations  [28,29]. The  CSPS
as culturally  adapted  to  Arabic  language  and  psy-
hometrically  tested  in  a  sample  of  Saudi  nursing
tudents in  a  previous  study  by  Cruz  et  al.  [23].
he CSPS  Arabic  version  (CSPS-A)  was  used  in  this
tudy.  The  ﬁndings  of  the  psychometric  evalua-
ion of  the  CSPS-A  exhibited  good  internal  and
tability reliability  (Cronbach’s  ˛,  0.89;  Intraclass
orrelation coefﬁcient,  0.88;  Item-total  correla-
ion,  0.325—0.728)  as  well  as  acceptable  content
nd construct  validity  [23].  The  original  versionPlease  cite  this  article  in  press  as:  Colet  PC,  et  al.  
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f the  tool  had  good  reliability  with  a Cronbach’s
lpha of  0.73  and  intraclass  correlation  coefﬁcient
ICC) of  0.79  and  0.74  for  the  2-week  and  3-month
est—retest, respectively.  It  also  demonstrated
(
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atisfactory  concurrent  and  construct  validity  as
eported in  previous  studies  [28,29].
thical consideration
efore  beginning  this  study,  permission  to  use  the
SPS-A was  obtained  (CA400N06-201603)  from  the
opyright holder.  Approval  from  the  research  com-
ittee and  the  dean  of  the  College  of  Applied
edical Sciences  of  the  university  were  secured.
oordination with  the  college  for  women  was  done
hrough  the  head  of  the  nursing  department.  The
espondents  were  informed  that  participation  was
oluntary and  that  they  can  refuse  participation
ithout any  consequences  in  their  part.  Conﬁden-
iality  of  the  respondents  was  assured  by  instructing
hem not  to  write  their  names  or  anything  that
ould identify  them  in  any  part  of  the  question-
aire. Informed  consent  was  obtained  from  each
espondent  before  they  were  included  in  the  study.
o reward  for  participation  was  offered  to  the
espondents.
ata collection
ollection  of  data  was  performed  in  the  ﬁrst  hour
f either  the  morning  or  afternoon  classes  of  the
espondents  from  December  2015  to  January  2016.
he ﬁrst  and  second  authors  undertook  the  col-
ection  of  data  from  the  male  respondents,  while
 trained  female  research  assistant  undertook  the
ollection  of  data  from  the  female  respondents.
he students  were  given  the  necessary  informa-
ion and  instructions  on  how  to  complete  the
urvey form  by  the  ﬁrst  and  second  authors  for  the
ale students  and  by  the  female  research  assis-
ant for  the  female  students.  A  similar  script  of
he information  and  instructions  was  prepared  and
ead to  the  students  before  they  were  handed
he questionnaires.  They  were  given  10—15  min  to
nswer the  questionnaire,  and  then  return  them
o the  researchers.  Filled  in  questionnaires  from
he female  respondents  were  collected  from  the
esearch  assistant  at the  end  of  each  week.
ata treatment
ata  analyses  were  performed  using  statistical  soft-
are, SPSS  version  22.0.  The  characteristics  of the
espondents  were  expressed  by  frequency  count
ercentages. Artiﬁcial  dichotomies  were  devel-
ped for  responses  in  each  item  in  the  CSPS-ACompliance  with  standard  precautions  among  bac-
self-report  study.  J  Infect  Public  Health  (2016),
1 = always  and  0 =  sometimes,  seldom,  and  never).
ompliance  rates  were  calculated  from  the  aver-
ge compliance  with  the  20  items  of  the  CSPS-A
n percentages.  Independent  t-test  and  one-way
Please  cite  this  article  in  press  as:  Colet  PC,  et  al.  
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analyses  of  variance  (ANOVA)  were  performed  to
examine  the  differences  on  compliance.  When  the
ANOVA test  revealed  signiﬁcant  difference,  Tukey
HSD test  was  performed.  A  multiple  regression  anal-
ysis was  performed  to  identify  the  factors  affecting
compliance. Categorical  predictor  variables  with
more than  two  levels  were  coded  before  they
were entered  in  the  regression  analysis.  A  corre-
lation analysis  was  done  to  measure  the  strength  of
relationship  between  a  signiﬁcant  predictor  of  the
compliance  with  standard  precautions.  All  analyses
were  set  at  0.05  level  of  signiﬁcance.
Results
Among  the  250  nursing  students  recruited  in  this
study,  only  236  were  returned,  thus  leading  to  a
response  rate  of  94%.  The  majority  were  females
(61.0%), single  (79.7%),  enrolled  in  the  regular  BSN
program (65.3%),  registered  in  the  ﬁnal  year  of
the program  (53.4%),  and  had  attended  training  or
seminars regarding  infection  control  in  the  last  12
months (88.1%).  The  mean  age  of  the  respondents
was 25.79  ±  5.55  years  (see  Table  1).
Table  1  Demographic  characteristics  among  Saudi
nursing  students  (N  =  236).
Demographic  characteristics  n  %
Age
Mean  (SD)  29.79  (5.55)
Gender
Male  92  39.0
Female  144  61.0
Marital  status
Single  188  79.7
Married  48  20.3
Stream  of  study
BSN  regular  program  154  65.3
BSN  bridge  program  85  34.7
Year  in  the  program
Second  year  30  12.7
Third  year  80  33.9
Fourth  year  126  53.4
Clinical  exposure
>1  year  66  26.0
1—2  years  48  20.3
3—4  years  122  51.7
Attended  seminars  in  infection  control
Yes  208  88.1
No  28  11.9
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ompliance with standard precautions
able  2  reﬂects  the  compliance  with  standard  pre-
autions among  Saudi  nursing  students.  The  overall
ompliance  rate  was  61.0%.  As  indicated,  the  stu-
ents reported  highest  compliance  in  disposing  of
sed sharp  articles  and  instruments  into  sharps-only
oxes, with  a compliance  rate  of  84.3%,  fol-
owed by  decontaminating  hands  immediately  after
emoval of gloves  (compliance  rate,  78.0%),  wash-
ng hands  between  patient  contacts  (compliance
ate, 75.8%),  changing  gloves  between  each  patient
ontact  (compliance  rate,  74.2%),  and  wearing  a
urgical mask  alone  or  in  combination  with  gog-
les, face  shield,  and  apron  whenever  there  was
 possibility  of  a  splash  or  splatter  (compliance
ate, 72.9%).  On  the  other  hand,  three  of  the  items
n the  scale  received  a  compliance  rate  of  below
0.0%. The  lowest  compliance  rate  was  reported
n the  item  on  using  water  only  for  hand  wash-
ng (compliance  rate,  26.7%),  followed  by  placing
aste  contaminated  with  blood,  body  ﬂuids,  secre-
ion and  excretion  in  red  plastic  bags,  irrespective
f the  patient’s  infective  status  (compliance
ate, 48.3%),  and  not  recapping  used  needles
fter administering  an  injection  (compliance  rate,
9.2%).
The comparisons  relating  to  compliance  with
tandard precautions  between  demographic  char-
cteristics  are  reﬂected  in  Table  3. As  shown,
emale students  exhibited  higher  rates  of  com-
liance compared  with  male  nursing  students
t =  −2.59,  p  <  0.05).  Students  in  the  bridge  program
eported  better  compliance  than  the  students  in
he regular  program  (t =  −3.66,  p  <  0.001).  In  terms
f academic  level,  the  one-way  ANOVA  revealed  a
tatistical difference  in  compliance  with  standard
recautions  (F =  10.95,  p  <  0.001).  The  Tukey  HSD
est indicated  that  students  in  the  second  year
eported lower  compliance  with  standard  precau-
ions than  those  in  the  third  year  (p  <  0.01)  and
ourth year  (p  <  0.001).  On  the  other  hand,  a  sta-
istical difference  was  also  revealed  on  compliance
ith standard  precautions  in  terms  of  clinical
xposure (F  =  14.12,  p  < 0.001).  The  post  hoc  test
howed  that  students  with  less  than  1  year  of  clin-
cal exposure  manifested  poorer  compliance  with
tandard  precautions  than  those  with  1—2  years
p <  0.01),  and  3—4  years  (p  <  0.001)  of  clinical
xposure.
actors inﬂuencing compliance withCompliance  with  standard  precautions  among  bac-
self-report  study.  J  Infect  Public  Health  (2016),
tandard precautions
 multiple  regression  analysis  was  performed  to
dentify the  factors  that  inﬂuence  compliance  with
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Table  2  Compliance  rate  on  standard  precautions  among  Saudi  nursing  students  (N  =  236).
No.  Item  Average
compliance  rate
5  I  put  used  sharp  articles  into  sharps  boxes  84.3%
12  I  decontaminate  my  hands  immediately  after  removal  of  gloves  78.0%
1  I  wash  my  hands  between  patient  contacts  75.8%
11  I  change  gloves  between  each  patient  contact 74.2%
13  I  wear  a  surgical  mask  alone  or  in  combination  with  goggles,  face  shield,  and
apron  whenever  there  is  a  possibility  of  a  splash  or  splatter
72.9%
10  I  wear  gloves  when  I  am  exposed  to  body  ﬂuids,  blood  products,  and  any
excretion  of  patients
69.5%
8  I  take  a  shower  in  case  of  extensive  splashing  even  after  I have  put  on  PPE  65.3%
19  I  wear  gloves  to  decontaminate  used  equipment  with  visible  soils  64.8%
14  My  mouth  and  nose  are  covered  when  I  wear  a  mask  63.1%
20  I  clean  up  spillage  of  blood  or  other  body  ﬂuid  immediately  with  disinfectants  62.3%
9  I  cover  my  wound(s)  or  lesion(s)  with  waterproof  dressing  before  patient
contacts
61.4%
7  I  remove  PPE  in  a  designated  area  59.7%
6  The  sharps  box  is  only  disposed  when  it  is  fulla 54.2%
3  I  use  alcohol  hand  rubs  as  an  alternative  if  my  hands  are  not  visibly  soiled  53.4%
15  I  reuse  surgical  mask  or  disposable  PPEa 52.5%
18  I  decontaminate  surfaces  and  equipment  after  use 52.5%
16  I  wear  a  gown  or  apron  when  exposed  to  blood,  body  ﬂuids,  or  any  patient
excretions
51.3%
4  I  recap  used  needles  after  giving  an  injectiona 49.2%
17  Waste  contaminated  with  blood,  body  ﬂuids,  secretion,  and  excretion  are
placed  in  red  plastic  bags  irrespective  of  patient’s  infective  status
48.3%
2  I  only  use  water  for  hand  washinga 26.7%
Overall  Compliance  Rate  61.0%
Note. Scale items were arranged from the highest to lowest compliance rate.
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tandard  precautions  among  Saudi  nursing  students.
he respondents’  characteristics  were  analyzed  to
etermine  the  factors  that  predicted  their  com-
liance with  standard  precautions.  The  model  was
tatistically  signiﬁcant  (F(9,  226)  =  4.84,  p  <  0.001).
t accounted  for  approximately  11.8%  of  the  vari-
nce in  compliance  with  standard  precautions,
2 =  0.152;  adjusted  R2 =  0.118.  As  shown  in  Table  4,
nly clinical  exposure  was  found  to  be  a  signiﬁcant
actor that  inﬂuenced  the  students’  compliance
fter controlling  for  all  the  other  predictor  vari-
bles as  constants.  Having  1—2  years  and  3—4
ears of  clinical  experience  increases  the  pre-
icted compliance  rate  by  8.865  (p  <  0.05,  95%  CI
1.88, 15.85])  and  9.491  (p  <  0.05,  95%  CI  [1.61,
7.37]),  respectively,  compared  with  having  less
han 1 year  of  clinical  exposure.  This  implies  that  as
he students’  exposure  to  the  clinical  environment
ncreases, so  also  their  compliance  with  standard
recautions. Using  the  Spearman’s  rank  correlation,Please  cite  this  article  in  press  as:  Colet  PC,  et  al.  
calaureate  nursing  students  in  a  Saudi  university:  A  
http://dx.doi.org/10.1016/j.jiph.2016.06.005
he strength  of  relationship  between  clinical  expo-
ure and  compliance  with  standard  precautions  was
eak (Spearman’s  rho  = 0.31,  p  < 0.001).
p
w
discussions
he  overall  compliance  rate  of  the  respondents
61.0%) in  this  study  was  lower  than  the  compli-
nce rate  among  nursing  staffs  in  Brazil  (69.4%)
30], but  higher  than  those  reported  in  Hong  Kong
mong  nursing  students  (53.5%)  [28]  and  nursing
taffs (57.4%)  [30]  using  the  same  tool.
This  study  found  mixed  result  with  high
nd low  compliance  rates  in  some  aspects  of
tandard precautions,  primarily  in  disposal  of  sharp
bjects,  prevention  of  cross-infection,  and  utiliza-
ion of  protective  devices.  Speciﬁcally,  participants
eported  a high  (84.3%)  compliance  rate  in  the  dis-
osing of  used  sharp  articles  into  sharps-only  boxes,
nd a  low  compliance  rate  (49.2%)  in  not  recap-
ing used  needles  after  administering  an  injection.
he results  of  our  study  are  similar  to  the  ﬁnd-
ngs documented  in  a  previous  study  where  86.5%
f Turkish  nursing  and  midwifery  students,  dis-Compliance  with  standard  precautions  among  bac-
self-report  study.  J  Infect  Public  Health  (2016),
ose of  their  used  needles  in  sharps-only  boxes,
hile 89.4%  also  reported  recapping  of  used  nee-
les before  disposal  [31]. The  ﬁndings  are  also
Please  cite  this  article  in  press  as:  Colet  PC,  et  al.  Compliance  with  standard  precautions  among  bac-
calaureate  nursing  students  in  a  Saudi  university:  A  self-report  study.  J  Infect  Public  Health  (2016),
http://dx.doi.org/10.1016/j.jiph.2016.06.005
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Table  3  Comparisons  of  compliance  with  standard  precautions  between  demographic  characteristics  among  Saudi
nursing  students  (N  =  236).
Demographic  characteristics  Average  compliance  rate  Statistical  test  p
Gender
Male  57.2%  t  =  −2.59  0.011*
Female  63.4%
Marital  status
Single  59.9% t =  −1.91 0.057
Married  65.1%
Stream  of  study
BSN  regular  program 58.1% t =  −3.66 0.000***
BSN  bridge  program  66.3%
Year  in  the  program
Second  year  48.5%  F  =  10.95  0.000***
Third  year 61.1%
Fourth  year 63.9%
Clinical  exposure
>1  year  52.2%  F  =  14.12  0.000***
1—2  years  62.8%
3—4  years  65.0%
Attended  seminars  in  infection  control
Yes  61.8%  t  =  1.61  0.117
No  54.6%
* Signiﬁcant at 0.05 level.
*** Signiﬁcant at 0.001 level.
Table  4  Factors  that  inﬂuence  compliance  with  standard  precautions  among  Saudi  nursing  students  (N  =  236).
Predictor  variable  ˇ  SE-b  Beta  t  p  95%  CI
Age  −0.511  0.517  −0.168  −0.987  0.325  −1.530  to  0.509
Gender  (reference  group:  female)
Male  0.234  2.969  0.007  0.079  0.937  −5.616  to  6.084
Marital  status  (reference  group:  married)
Single  0.538  3.510  0.013  0.153  0.878  −6.378  to  7.454
Stream  of  study  (reference  group  Bridge  program)
Regular  program  −10.485  6.023  −0.297  −1.741  0.083  −22.353  to  1.383
Year  in  the  program  (reference  group:  fourth  year)
Second  year  −6.035  4.483  −0.119  −1.346  0.180  −14.868  to  2.798
Third  year  3.167  2.945  0.089  1.075  0.283  −2.637  to  8.971
Clinical  exposure  (reference  group:  <1  year)
1—2  years  8.865  3.543  0.212  2.502  0.013* 1.883  to  15.847
3—4  years  9.491  3.999  0.282  2.374  0.018* 1.612  to  17.371
Attended  seminars  in  infection  control  (references  group:  not  attended)
Attended  2.686  3.409  0.052  0.788  0.432  −4.032  to  9.405
Note. Compliance with standard precautions was the dependent variable.  ˇ is the unstandardized coefﬁcients; SE-b is the standard
error.
* Signiﬁcant at 0.05 level.
R2 = 0.152; adjusted R2 = 0.118.
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ompliance  with  standard  precautions  among  bacc
omparable  to  the  study  in  Hong  Kong,  where
ursing students’  compliance  in  disposing  of used
eedles or  scalpels  in  a  sharps-only  box  were  as  high
s 95.3%,  and  as  low  a  compliance  of  49.3%  on  not
ecapping  needles  after  administering  injections
17].  For  some  reason,  although  nursing  students
eem to  be  aware  of  the  importance  of  immediate
isposal of  used  needles  in  sharps-only  boxes,  they
till practice  recapping  needles  which  is  a  major  risk
or needle-stick  injury  [31]. Ideally,  needles  should
ot be  recapped  unless  such  an  act  is  required
y a  speciﬁc  procedure,  has  no  feasible  alterna-
ive or  if  sharps  disposal  container  is  not  available
ight away  [32,33]. However,  recapping  should  only
e performed  using  a  mechanical  device  or  the
ne-handed  technique  [32,34]. Similarly,  previous
tudies  have  also  reported  this  wrongful  practice  by
ursing students  and  nurses  [35—37].  This  practice
f recapping  needles  reported  by  the  students  in
his study  may  be  attributed  to  the  locations  of  the
harp-only  boxes  in  the  hospital  where  these  stu-
ents attend  their  clinical  duties.  The  sharp-only
oxes in  the  said  hospital  were  located  only  in  the
ursing stations,  which  are  not  readily  accessible
f the  student  is  in  the  patient’s  room  or  if  they
re away  from  them.  Because  of  this,  most  of  the
tudents  may  have  recapped  the  needles  they  used
efore disposing  it  in  the  sharp-only  boxes  in  the
ursing stations;  thus  explaining  the  high  compli-
nce in  disposing  of  used  needles  or  scalpels  in  a
harps-only  box  and  low  compliance  in  not  recap-
ing needles.
Also,  in  this  study,  the  respondents  reported
 high  compliance  rate  in  decontamination  of
ands immediately  after  removal  of  gloves  (78.0%),
ashing  hands  between  patient  contacts  (75.8%),
nd changing  gloves  between  each  patient  con-
act (74.2%).  The  ﬁndings  of  high  compliance  rates
ith these  components  of  standard  precautions  are
imilar to  those  studies  conducted  among  nursing
tudents’  compliance  with  standard  precautions;
n Hong  Kong  [17], in  Jordan  [37]  and  in  Turkey
38].  This  may  be  a  result  of  the  respondents’  high
ttendance  at  training  or  seminars  regarding  infec-
ion control,  as  reﬂected  in  the  ﬁndings.  An  earlier
tudy  identiﬁed  attendance  at  training  programs,
r seminars  on  prevention  and  control  of  infec-
ion as  a  predictor  of  hand  hygiene  practice  among
ursing  students,  which  may  explain  this  result  [8].
oreover, also  to  be  noted,  was  the  high  compli-
nce reported  in  wearing  a  surgical  mask  alone
r in  combination  with  goggles,  face  shield,  andPlease  cite  this  article  in  press  as:  Colet  PC,  et  al.  
calaureate  nursing  students  in  a  Saudi  university:  A  
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pron whenever  there  was  a  possibility  of  a  splash
r splatter  (72.9%).  This  may  be  attributed  to  the
raining  hospital  attended  by  the  students,  where
rotective  devices,  such  as  masks  and  goggles,  are
r
c
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eadily  available  in  every  department.  This  can  be
upported  by  a previous  study  that  reported  low
ompliance  in  using  protective  equipment,  such  as
oggles, masks,  or gowns,  against  blood  or  ﬂuid
platter,  because  of  the  absence  of  such  devices  in
linical areas  [38]. Hence,  it  can  be  reasoned  out
hat compliance  with  the  use  of  protective  devices
an be  attributed  to  the  availability  of  these  sup-
lies in  clinical  areas.
Notably,  the  participants  obtained  the  lowest
ompliance rate  in  the  item  on  using  water  only
or hand  washing  (26.7%).  This  implies  that  73.3%
f the  students  in  this  study  seldom,  sometimes  or
lways used  water  only  in  performing  hand  wash-
ng. This  further  implies  that  the  students  in  this
tudy seldom  use  antiseptic  solutions  during  the
ct of  hand  washing.  A  similar  low  compliance  rate
32.7%)  in  this  particular  item  of  the  scale  was
lso reported  previously  among  nurses  [30]. The
ow compliance  reﬂected  in  this  study  may  have
ultural  and  religious  implications.  In  Islam,  per-
orming  regular  prayer  ﬁve  times  a  day  is  one  of  the
ost important  basic  tenets.  Muslims  are  required
o conduct  methodical  ablutions  before  performing
 prayer.  Every  Muslim  is  urged  to  wash  their  hands
requently  and  after  doing  some  speciﬁc  activities.
blutions must  be  conducted  in  running  water  and
nvolve washing  the  hands,  face,  forearms,  ears,
ose, mouth  and  feet,  three  times  each  [39]. How-
ver, performing  the  ritual  of  hand  washing  before
rayer  is  often  done  without  antiseptic  solutions.
his practice  might  have  been  adapted  by the  stu-
ents in  their  performance  of  hand  washing  in  the
linical settings,  which  might  explain  the  low  com-
liance rate.  On  the  other  hand,  a  low  compliance
ate was  also  reported  in  placing  waste  contam-
nated with  blood,  body  ﬂuids,  secretion,  and
xcretion,  in  red  plastic  bags,  irrespective  of  the
atient’s  infective  status.  In  like  manner,  a  study
onducted  among  nursing  staff  in  India,  reveals
nsatisfactory knowledge  and  practice  concern-
ng healthcare  waste  management  [40].  In  another
ualitative  study  on  causes  of  improper  waste  dis-
osal, participants  reported  a lack  of  awareness
n waste  disposal,  and  inadequate  training  on  con-
rol and  disposal  of  healthcare  waste  [41]. Ideally,
ealthcare waste  disposal  should  never  be  mixed;
nstead,  these  should  be  categorized  and  disposed
f appropriately  in  color-coded  plastic  bags  [32].
n this  case,  participants  fail  to  follow  the  proper
rotocol for  healthcare  waste  disposal.
Interestingly,  this  study  revealed  that  femaleCompliance  with  standard  precautions  among  bac-
self-report  study.  J  Infect  Public  Health  (2016),
espondents are  more  compliant  with  standard  pre-
autions than  their  male  counterparts.  The  higher
ompliance  among  females  may  be  linked  to  their
nclination  to  act  or  implement  socially  acceptable
 INJIPH-604; No. of Pages 10
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conduct  [41].  In  the  Saudi  context,  a  female’s  indi-
viduality  depends  greatly  on  her  deeds,  with  much
emphasis  on  maintaining  their  reputation,  and  that
may also  apply  in  the  proper  practice  of  infection
control measures.  By  contrast,  a  male,  in  Saudi
culture,  does  not  think  much  of  his  actions,  the
reason  being  that  a  man  remains  a  man  in  what-
ever he  does  [42]. Further  in-depth  research  is
required  to  reveal  the  reasons  behind  the  results
obtained.
The regression  result  suggested  that  clinical
exposure was  a  signiﬁcant  factor  that  inﬂuences
students’ compliance  with  standard  precautions.
This ﬁnding  indicates  that  higher  years  of  clini-
cal experience  were  associated  with  more  rigorous
compliance with  standard  precautions.  Speciﬁcally,
students who  had  more  than  1 year  of  clinical  expe-
rience  were  more  likely  to  be  more  compliant  with
standard  precautions.  However,  the  strength  of
relationship  between  clinical  exposure  and  compli-
ance with  standard  precautions  was  weak.  Despite
this  weak  association,  the  ﬁnding  is  congruent  with
the theory  ‘‘From  Novice  to  Expert’’  by  Patri-
cia Benner  [43]. According  to  this  theory,  in  the
acquisition and  development  of  a  skill,  a nurse
passes through  ﬁve  levels  of  proﬁciency:  novice,
advanced beginner,  competent,  proﬁcient,  and
expert.  Through  actual  practical  experience,  pre-
conceived  notions  as  well  as  theories  get  conﬁrmed,
reﬁned, or  disconﬁrmed  in  real  circumstances  [43].
Experience has  been  described  as  the  most  essen-
tial factor  affecting  the  development  of  skills.
Direct experience  is  an  invaluable  tool  in  psy-
chomotor skill  development  and  enhancement  of
decision-making  [44].  As  nursing  students’  stud-
ies progress,  they  gradually  get  more  practice  in
the nursing  procedures  that  necessitate  them  to
use standard  precautions,  and  their  skill  compe-
tency  improves  [45]. In  addition,  students  who  had
longer clinical  exposure  are  more  familiar  with
the hospital’s  guidelines  and  protocols  regarding
infection control  and  prevention,  thus  increasing
their practice  in  observance  of  standard  precau-
tions. Clinical  experience  is dependent  on  academic
year  and  type  of  nursing  program  involved  in  this
study.  Those  students  who  are  in  their  later  years
of the  program,  and  who  are  in  the  bridge  nurs-
ing program,  have  higher  clinical  exposures,  which
is associated  with  higher  standards  of  compliance
with precautions.  A  previous  study  documented
similar ﬁndings,  where  students  in  their  ﬁrst  year
exhibited  lesser  compliance  with  standard  precau-Please  cite  this  article  in  press  as:  Colet  PC,  et  al.  
calaureate  nursing  students  in  a  Saudi  university:  A  
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tions  than  those  in  the  higher  levels  [38]. This  could
be associated  with  the  fact  that  students  in  the
higher levels  of  the  program  have  more  experi-
ence in  the  clinical  setting.  This  might  contribute
C
N PRESS
P.C.  Colet  et  al.
owards  reﬁning  their  performance  in  the  adoption
f standard  precautions.
While  this  study  yielded  signiﬁcant  ﬁndings
egarding compliance  with  standard  precautions
mong Saudi  nursing  students,  some  limitations
re acknowledged.  The  use  of  self-reports  may
ave introduced  some  degree  of  social  desirability,
ence, judicious  interpretation  is  recommended.
ikewise, the  use  of  convenience  sampling  tech-
ique limits  the  generalizability  of  the  ﬁndings.  The
tudy was  conducted  in  a  single  university  only,
herefore,  future  studies  should  include  wider  sett-
ngs. The  variance  explained  by  compliance  by  the
redictor variable  is  low,  which  may  not  be  sig-
iﬁcant practically.  However,  the  fact  that  actual
ractical  experiences  are  essential  in  skill  acqui-
ition and  development  in  nursing,  future  studies
hould  be  conducted  to  better  understand  this  rela-
ionship.
onclusions
n  conclusion,  this  study  provided  understanding
bout Saudi  nursing  students’  self-reported  com-
liance with  standard  precautions.  Cultivating  a
ulture of  safety  among  nursing  students  is  of
aramount  importance.  Proper  assessment  of  the
tudents’  compliance  should  be  undertaken  on  a
egular basis  to  ensure  their  satisfactory  practice.
s revealed  from  the  results,  more  clinical  experi-
nce may  yield  a  better  compliance  with  standard
recautions. Thus,  the  clinical  environment  should
e supportive  of  a  culture  where  strict  compliance
ith infection  control  and  prevention  is of  great
mportance.  Moreover,  topics  regarding  standard
recautions should  also  be  incorporated  in  the
linical teaching  plans  throughout  the  nursing  pro-
ram and  the  intended  learning  outcomes  should
e properly  communicated  to  the  students.  Nurs-
ng instructors  should  also  design  clinical  placement
lan  that  provides  opportunities  for  each  student
o experience  nursing  skills  and  procedures  that
ecessitates  strict  compliance  with  standard  pre-
autions.
unding
one  required.Compliance  with  standard  precautions  among  bac-
self-report  study.  J  Infect  Public  Health  (2016),
ompeting interests
one  required.
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thical approval
efore  beginning  this  study,  permission  to  use  the
SPS-A was  obtained  (CA400N06-201603)  from  the
opyright  holder.  Approval  from  the  research  com-
ittee and  the  dean  of  the  College  of  Applied
edical Sciences  of  the  university  were  secured.
oordination with  the  college  for  women  was  done
hrough  the  head  of  the  nursing  department.  The
espondents  were  informed  that  participation  was
oluntary and  that  they  can  refuse  participation
ithout any  consequences  in  their  part.  Conﬁden-
iality of  the  respondents  was  assured  by  instructing
hem not  to  write  their  names  or  anything  that
ould identify  them  in  any  part  of  the  question-
aire. Informed  consent  was  obtained  from  each
espondent  before  they  were  included  in  the  study.
o reward  for  participation  was  offered  to  the
espondents.
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